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METHOD TO LINEARLY MEASURE GAS VOLUME FLOW IN DUCTS AND 

FLOW SENSOR 

FIELD OF INVENTION 

The invention comprises the development of a method to obtain a linear ratio 
between the differential pressure and the volumetric flow of a gas in conducts, 
and a sensor to measure the gas flow for medical applications using such 
method. 

BACKGROUND 

There are several ways to measure the volumetric flow, for example, using 
differential pressure, thermal elements, magnetic elements, among others. The 
sensors used to measure volumetric flow by means of differential pressure 
include the Verituri Tube, plate-orifice and variable-area obstruction. 

The current variable-obstruction-operating sensors are characterized by using a 
perpendicularly aligned flexible plate to the direction of the gas flow; when flow 
is increased, the plate bends generating an increase of the flow path area. This 
plate has a complex form in order to obtain the linearization between the 
variation of the differential pressure and the variation of flow. 

Patents US4989456, US5038621, US5033312, EP0373886. EP331772, 
EP331773, US4083245 and US41 97857 reveal variable-area-obstruction flow 
sensors; due to the complex form of their plates, the variation of the differential 
pressure with regard to the variation of the volumetric flow is linear. 

OBJECTIVES 

To develop a method to linearly measure volume flow in ducts. 

To develop a sensor to measure gas volume flow with the following 
characteristics: 

• Linear ratio between the variation of the differential pressure and the 
variation of the respiratory volumetric flow. 

• Low resistance to flow. 

Measurement of the volumetric flow in both directions. 
BRIEF DESCRIPTION OF THE INVENTION 

A method has been developed to obtain a linear ratio between the differential 
pressure and the volumetric flow of a gas, and a sensor to measure gas flow for 
medical applications using such method. 
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Lima, June 4, 2002 



M6ssrs. 

PONTIFICIA UNIVERSIDAD CATOLICA DEL PERU 



Dear Sirs, 
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coordination of the "GIDEMS" medical equipment and systems research and 
development group of the Research Academic Bureau of Pontificia Universidad 
Catolica del Peru (Pontifical Catholic University of Peru), state that I am the 
author of the Letters Patent known as "Method to linearly measure the gas 
volume flow in ducts and flow sensor". 

Pursuant to Article 1207'' of the Civil Code, I hereby assign the Research 
Academic Bureau in an exclusive manner the title ownership of such invention. 

This assignment comprises the actions, privileges and accessory rights inherent 
to my condition as the author of the referred letters patent, authorizing Pontificia 
Universidad Catolica del Peru to register these rights at the Inventions and New 
Technologies Office of INDECOPI. 

(illegible signature) Claudio Bruno CASTILL6N LEVANO - National Identity 
Document N° 08362205 

I CERTIFY that the foregoing signature is the true and proper handwriting of 
CLAUDIO BRUNO CASTILLON LEVANO, identified with National Identity 
Document N" 08362205. 




Lima, July 1,2002 



(seal and illegible signature) Carlos Augusto SOTOMAYOR BERNOS - Notary 
in and for Lima - Notary's Office Seal 
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The method allows to obtain a linear ratio between the differential pressure and 
the gas flow, using a rectangular-section elbow and a rectangular flexible plate, 
that is, when the flow passes through the duct, linearization is obtained by 
combining duct resistance and variable-area obstruction caused by the plate. 

The sensor uses this method to linearize the ratio between the differential 
pressure and the volumetric flow. It has a symmetric structure with regard to its 
cross section and therefore measures the flow in both directions. 

The design of the sensor includes the elbow described in the method, two 
elbows joined to the sensor by their ends, a flexible plate and two spigots. 
These three elbows are consecutive and have a rectangular section, and 
redirect the flow in three stages; the two elbows jointly have a tubular segment 
at their ends for connection with other accessories. The rectangular-shaped 
flexible plate is located within the sensor, and matches the symmetry cross 
section at rest. The spigots through which the differential pressure signals will 
be obtained are parallel to each other and are located at the outer elbows, on 
the same side of the fixed edge of the plate. 

This sensor is especially developed for Pulmonary Ventilators. Given that it 
measures the flow in both directions, it is used to measure the inspiration and 
expiration flow. 

DRAWING DESCRIPTION 

Figure 1 shows the diagram of the method. 

Figure 2 shows the sensor design. 

Figure 3 shows a cross section of the flow sensor, where the flexible plate may 
be seen in its rest and working states. 

Figure 4 shows the flexible plate at rest. 

Figure 5 shows a cross section of one of the spigots. 

Figure 6 shows a cross section of one of the tubular segments. 

DETAILED DESCRIPTION OF THE INVENTION 

A.- Variable Obstruction Method. 

The various applications require to linearly measure the gas flow to 
predict its behavior and expand the flow measurement range in ducts. 

The method developed consists in using a rectangular section elbow and 
a rectangular flexible plate located inside the elbow (Fig. 1), in order to 
linearize the ratio between the differential pressure and the flow of a gas. 
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The variable obstruction method uses the differential pressure to 
measure the gas volume flow; plate flexibility, duct shape and variation of 
the flow generate the pressure drop. At low flows, the loss of energy 
caused by the plate has a greater influence on the differential pressure 
than the one caused by the duct (slight bending of the plate); whereas, at 
high flows, the loss of energy generated by the duct shape has a greater 
influence on the differential pressure (the bending of the plate increases 
with regard to the bending at low flows). 



B.- Gas flow measurement sensor 



The development of the sensor to measure gas volume flow comprises 
the use of three elbows, a flexible plate and two spigots, and to obtain 
such linear ratio the previous method Is used. (The explanation will be 
made by using Figures 3 to 6). 

The sensor has a symmetric structure with respect to the cross section 
A-A (Fig. 3). It is formed by three elbows (5, 6 and 7, Fig. 3). The 
elbows at the ends (6 and 7) have a 45° angle and a tubular segment at 
their ends (10,1 1), for connection with other accessories, the inflow (10) 
and outflow (11) segments are aligned to each other, and the 
intermediate elbow (5) is at a 90° angle. These elbows are used to 
redirect the flow in three stages. 

This sensor has two spigots (8 and 9) which are parallel to each other, 
and are located at elbows 6 and 7. They are located on the same side of 
the rectangular section of the duct or insertion edge (curb) of the plate, 
and are used to connect a differential pressure transducer therein. The 
total sensor segment comprised between such spigots has a rectangular 
section. 

The plate used is made of polymer, is flexible and 0.1mm thick. It is 
rectangular-shaped and fixed at the distal curb of the intermediate elbow, 
a I ' Figure 3 shows the plate at two stages, rest state 2 is shown while there 

< I is no flow circulating through the duct. At this stage, the plate matches 

^I'l the symmetry cross section of the sensor. Stage 3 occurs when gas flow 

J ? ^ is circulating. 

^ ^ z 

I The rectangular shape and thickness of the plate (depends on the flow 

_ 1 range intended to be measured) significantly reduces the vibration of the 

I c I plate caused by the passing of the flow. The vibration of the flexible 

I 0 plates used in conventional sensors are not desirable because this 

> I phenomenon reduces the accuracy and reliability of measurements. In 

lab conditions, the range of displacement of the vibration of the plate-free 
edge was below 0.5 mm when the sensor was at the upper limit of the 
measurement range (maximum flow). Furthermore, the shape and 
thickness of the plate prevents the breaking of the polymer microscopic 
chains. This breaking phenomenon causes the plate to lose rigidity with 
the passing of time, and therefore, measurement repetition. 
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Fig- 6 shows that the inflow and outflows segments (10 and 11) are 
tubular-shaped, and their dianrieters may be set up according to the 
desired application to the sensor. The diameters are to be chosen, 
according to standardized values. 

The sensor has a low resistance to gas flow due to the low loss of energy 
caused by the flexible plate. 

The sensor is used especially to measure the respiratory flow. 

The invention may be developed in other ways without drifting away from its 
fundamental characteristics. 

The creation described is considered to be only illustrative and not restrictive. 
Therefore, the scope of the invention is prescribed more based on the following 
claims than based on the above description. Any change or variation regarding 
secondary details on what is intended to be conveyed in the claims is 
comprised within their scope. 

CLAIMS 

Claim 1 

A variable obstruction method to obtain a linear ratio between the differential 
pressure and gas volumetric flow, which consists in using a rectangular section 
elbow and a flexible plate located on the symmetry cross section of the elbow. 

Claim 2 

According to claim 1, the method involves a flexible plate at a rest state 
matching the symmetry cross section of the elbow. 

Claim 3 

According to claim 1, the method Involves a flexible plate fixed on one of its 
edges to the elbow's distal curb. 

Claim 4 

According to claim 2, the useful range of the linear ratio is obtained by 
combining the elbow angle and the rigidity of the plate according to the 
application required. 

Claim 5 

A volumetric flow sensor for medical applications with the following 
characteristics. 




MAIRA SAWAYA HARB - TRADUCTORA PUBUCA JURAMENTADA - MAIRA SAWAYA HARB - TRADUCTORA PUBLICA JURAMENTADA - MAIRA SAWAYA 



MAiRA SAWAYA HARB - TRADUCTORA PUBLICA JURAMENTADA - MAIRA SAWAYA HARB - TRADUCTORA PUBLICA JURAMENTADA - MAIRA SAWAYA HARB 



• A symmetric duct with regard to its cross section, with two consecutive 
elbows and two aligned tubular inflow and outflow segments, and capable of 
measuring the flow in both directions with similar results. 

• A flexible rectangular plate fixed on one of Its edges to the intermediate 
elbow's distal curb, and matches the symmetry cross section of the sensor 
at rest. 

o 

Claim 6 

A flow sensor according to claim 5; the angles of the three consecutive elbows 
are 45°, 90° and 45\ respectively. 

Claim 7 

The flow sensor according to claim 5, in which the internal section of the elbows 
is rectangular. 

Claim 8 

In the flow sensor according to claim 5, the amplitude of the vibration of the 
plate-free edge during the passing of the flow is 0.5 mm when the sensor is at 
the upper limit of the measurement range. 

Claims 

In the flow sensor according to claim 5, the spigots are located on the outer 
elbows and are parallel to each other. 

Claim 10 

In the flow sensor according to claim 5, the orifices used by the transducer to 
measure the differential pressure and the plate fixed edge are on the same side 
f I of the rectangular section of the duct. 

III SUMMARY OF THE INVENTION 

y t ^ 

< z 

^ .2 L A method to linearly measure the flow of a gas in ducts, and a gas flow sensor 

< ^ I using such method have been developed. 

I E I In order to obtain a linear ratio between the differential pressure and the 

< I volumetric flow of a gas, a rectangular section elbow and a rectangular flexible 
® plate located inside the elbow are used. When the flow goes through the duct, 

linearization is obtained by combining the resistance of the duct and a variable - 
area obstruction caused by the plate. With linearization, it is possible to expand 
the measurement range of the gas flow in one duct. 

The sensor developed is used especially for the measurement of respiratory 
flow in medical applications. This sensor has a symmetric structure with regard 
to a cross section and is formed by three elbows, two tubular segments, a 
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flexible plate and two spigots. The outer elbows have a 45° angle and the 
middle elbow has a 90*" angle. 

The rectangular flexible plate made of polyethylene is inserted in the distal curb 
of the 90*' elbow, and matches the sensor's symmetrical plane at rest. 

The two tubular segments are colinear and joined to the 45'' angle elbow. The 
two spigots are located in these elbows and are positioned on the same side as 
the fixed edge of the plate. They are used to place a pressure transducer to 
take the differential pressure signals. 

The sensor measures the volumetric flow in both directions and the results are 
approximately the same. This is due to the fact that the plate has freedom of 
movement in both directions and the sensor is symmetric with regard to its 
cross section. 
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Fig. 2 
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Diagram of the method to linearly measure gas volume flow In ducts. 
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Gas volumetric flow sensor 
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ADVANTAGES OF THE FLOW SENSOR WHICH IS BEING PATENTED 

1. The two-direction flow sensor has a rectangular plate located in the 
middle of the sensor in a transversal position, which is deflected as the 
gas flow goes through, originating a variable obstruction based on the 
flow. This plate deflection is characterized by a low mechanical vibration, 
which allows more accurate measurements. 

2. The ratio between the differential pressure and the flow is linear, which 
allows measuring a wide range of flow, without requiring any electronic 
conditioning. This linear ratio is the result of the interaction of the effects 
of the variable obstruction caused by the plate and the resistance to the 
flow passing through the elbow-shaped duct. 
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nbicr .la derUio del schsoi; y^^ sn eslad<> de reposo coincide con el piano 
(ransvef sal de sinied ia. I ,as .camllas pv>r dont%' se oblendran las sefiales de presion 
dileicneial son })ar<«k:he; < ntu* si y eslan n(M< a<los r.n los cod^js exUejnos, en cl 
mismo lado del bord<*, lijo de la huiuna 

I''st.e se»>sor se desarrbllo cs|Hu:iahnente j>ara Venliladores Tobnonates; debido a 
(|ne n)idc llujo cn an)bos senlidoH se nliliva para medir el llnjo dc la inspiraeion.y 
la es|)iraci6n. ^ 

\/A ril'U! I muesli;! el esqufnKV tlel nu:todo. 
\ a Fijusm 2 nmesira el discno del sensor. 

\yA Fv'Mr;i 3 mnesira nn eor.le longilndinal del sensor de llnjo, donde se af)tecia la 
lamina Ucxibie en sn estadv> dc reposo y de lral>ajo. 

I . a Viy.m 'A 'I nni(v>(rji.ia latnina llexible ei) eslado de leposo. 

I;a l<'ii}',ur:i 5 ninesira nuxlia seccion i\r una de las cartillas, 

Fij*iirn 6 mucsUa niedia'scccion de tmo de Kis (ranios fubulares. 




. I as dilerenles aplicaeiones iexj\ueren medir lineahnenlc el (lujo volujneli ico 
5j!,aseoso pnra predecir su comportanuenio y ampliar el ranuo dc nuxlicion 
del 'bijo en ci^ndnclos. ' 

l.d melodo desarroilado consisle en x}\iU7:av nn codo de seccion rccta?ii',n!ar 
y '»na lamir)a llexii'lede forma lecran^ular ul)icada en cl inlcrior del co<io 
(I'ijC I ) para lincatix.ar.ila icIatrJon ej?tre la ptcsioJi dilercncial y cl Muio 
volumetrico de nn ^.as . '* ' 



I'.l nicloclo (\c ()W^ix)H vjuinhh; iilili/.n In prcsioii difcreficinl parn incdir 
cl Hujo voluDiclrirn i;;^scosv); l.'i llcxii)ili{l<'ul dc bi hiniinn, la funna del 
(XMulucU) y la variacion dd (lujo i;j;inat» la caida dc picsion; a (lujos bajos 
la pcrdida de encr)jja LH'.asionada poi" la latniiia licnc mayor iiillncncia sobrc 
la pvcsion dilcrcncial tjiic 1;^ oca!;ioiuula pov el eonduclu (pnea (lexioii dc 
la lamina); micDlias, (|ue a lliijos alios, la. |)ei(lida dc cncruij^ j)r()diicida pov 
la ionna del cC)tulueU> lici\c maynv inllvJencia sol>rc la presion dirercncial (la 
llexioii dc la lamina anmcnia respccfo a la dc (lujos bajos) 

Sensor \}'Ar*A luod^r !liv|o j'ji.sro.so. 

Id dcsariolU) del sensoi '(.lara inedir lliijo vohnnelrieo ]f.»a.scuso compictulc 
el uso dc Ires e<)dt)s: unlSfamina n(*xil)le y df>s eanillas; y |)ara ()t>l:cner diclia 
rclaeion lineal ii(ili/.a r.\ wScl.odo ai\lerini (I .a eixplieacion sc hara nl»li/.aiid<) 
las I'HAS. } al (>.) ' • 

Id sc'isur postM^. (ifi;i eslme.luia simeliiea < on lesptx-lo at piano Itansveisal 
A-A es(a Ininindo por tres endos (5, 6 y 7, iMfv 3), los codos de 

los exiremos (() y 7) son de ^'1'^^'' y pns'(y»n nn liamo Oibnlar en sos exiremos 
( 10, I i ) para la eonexion con otios aeoesorios, los Iramos de ingreso ( 10) y 
salida (11) cstan alineachxs cnlrc si, y el <;odo inlcrmcdio C^) cs dc 90'\ 
Ivsfos codos 'sirA^cn para rcdircceionar elvllujo en Ires clapas. 

I '.sic sensor posee dos eanillas (J? y 0) (nie son paralelas en! re si, las cuales 
estan ribicadas "en los codos 0 y 7, cstan nl)ieadas en cl niismo lado de la 

* seccion recfangid^n def eon(.luclo o boidc dc insercion (arisla) dc la lamina; 
eslos sirv(^n paia coniuJai- en cllas nn liansdneloi de j)resi6n diiercneial 
rod<i el Irayeelo dul sensor (.ompiendi^lo enOe diehas eanillas cs de 

• seccion icclanunlai 

I ,a iiMnina nliliAada rsla beebo dc pobmcro, es llcxil)le, su cspesor cs de 
0.1 nun, licnc -nfta lorma rcclanj,>ular y; esia fijada a la arisla distal del c(hIo 
inleoncdio; en ta biy ^ mucsira a la Jamina en dt)S (^slados, cl es(ado 2 
(Ur reposo sc j)rcsenla* mienOas wo baya ilujo eireiilando a Iravc.s del 
eonduelo, en esic e;^lado la lamina coincide con cl piano liansveisal de 
siniciria del sensor,- cl eslado 3 se prcscnia euando baya flujo dc yas 
circulando. 

La I'orma rectangular y el cspcsoi dc la lamina ( dej)cnde del rango dc Huio 
que vSc quicrc n)edi() reduce signilical.ivaiiicnic la vibracion dc la lamina 
oiiginada por el paso del Ilujo La vibracfon de las ianiinas (Icxiblcs usadas 
cj\ los setisores convencitmalcs no s')/i jdcseablcs, ponjuc csle lenomeno 
("lisminuye la , precision y ia conliabilidad de las medicioi^es 
r'.xpcrimenlalmenic, se logro que la aniplilud del dcsplazamiento de la 
^ vibracioJi del borde 'librc dc la lamina mi\ mcnor ([ue 0,3 mm cuando cl 
sensor esIa en el lin^ile superior del raiigo de medicion (maximo Ilujo). 
^^Adcmas coij la lor i»)a y el espesoi de la lamijia prevenimos la ru|)lura dc 
''las cadena;; rnicroseo|'icMs <lel pt>lin»XM(.;; (^.stc lenomeno de ruplma 
V ^cH.aj^iona (|uc con el fi anscurso del (iempo la h'nnina pierda rigidez, y por lo 
. ^.?Vnl<>, repel i'iibili<I;id en las n\cdi(*iones * 



lin la ¥ij{. 6 sc oI):;'oi vm (pie Kks Irainos dc cnlnuln y sniida (10 y II) son dc 
\\ni)v<) hytxilrir cuyos <!'»an)(-tru5> so podria c(iMrij;,nrar scp,un sea la 
aplicaciuiVqiK^ lo ftuiera dar al s^'nsoi; Ims (liafncfms a csc(M»er s<.Man 
vJil(Ht:s lion nail /.ad OS 

sensor liene i)aja lesisteneia ai paso del llujo ^ascoso debidu a la h\\]i\ 
/ perdida de euci L'ia oracionada poi lanmia (lexil)lo. 

I'll sens^>r.^se Mlili/a vst^eeiahnenle para niedir lUijo rcspiralonv> 

I .a- ^invenciun jruedc desarrollarsc de (»lias nianeras sin aparlarsc de sms 
cat j/c^ovis!!':::^^ *j^sen(Mai(^s . •* 

I . a reali/.acinn desciita sc rAfnsi<le.ia solo ilMs.Oaliva y no icUrictiva; pov lo tanio^ el 
alcancc do la nivcneu')i\.es iinlieado mas poi Ins sifuiienles i civindicaciones c|ue poi 
la desciipeion anterior. CMiJ(|i4iei eainl)io o vaiiaeion en delalles secmularios sobre 
lo (|ue sc (piiere Iran^niilii en las reivindi<;a/aones eslara eoniprendido deniro de sn 
anil)ilo 

HEIVmi)ICACK>NES 
Kciviindir^M'ioiii t ■ ^ 

Un inclodo de obsUiuxJon variable para (iblenei una res|)nes(a lineal enlre la 
presion diJereneAal yd Hnjo volunietrico de ini i/^as, t|vic consiste etv usar vin eodo 
de seeeion rectaitjyilR! y una l:nnina Hexible iibicada en el piano transversal de 
sinielria (lei eodo, ■ . . 

Rcivindii JK'ioii 7- - 

lin ::1 uuilodo de aoKMdo a la reivindi<:;icion l/la lamina Ih^xilile en su eslado de 
reposo coincide <x')n:(.*l piano Hansv(^rs^^ de sinietiia d(*l ef>do. 

Kcivnidicneioii 

ilw el nKilodo de atjuerdo a la reivindieaeiv>n I, la lamina llexible esla lijavia por tmn 
de sirs hordes a la region (lislal del eodo. 

KciviiiHikneioa 4 * 

lin cl mclodo de aeucrdr) a la reivindieacic^n I, el ranyo nlil do la. relacii')n lineal sc 

obliene combinando el anf*vilo del eodo y rigidcz de la lanuna de aevuMdo a la^ 
aplicaeion tetjueridas. 

lleiviiHliearion 5 * 

I In sensor dc ilnjo Yohimclrieo para apliraeiofurs nicdicas (x^n las sijuiieni'V- 
earaeU^rislieas: 



"? (In coiujucto* simcdico icspcclu a plniio Irniisversnl, con dos codos 
sTKxsivus y dus luuuns lulnilnics dv' cnlrnda y sidida alincuius ciidc si, capn/. 
dr. incdii nn tUiju cii ambos scntidos con tt^sultados siinilarcs. 

I )na lamina llcxiblr fir Ibnna icdanmif;n lljada por unn do sns hordes a la 
rqvnn dislal (M rodi^ in{( iincdio, ciryo rslado dc rcposo coincide con cl piano 
transversal dc siinctiia dcf scissor. 

Ilciviitdiciu i(Hi 6 

Id scnsiM dc (liijo (\v at nc^do a \'<\ i cMviiulicac S, los «'UU.',ul<^s (ic lt)s lic:s codos 
succsivos o son dc dS y dr>'\ rcspcdivanicnic. 

IUMV(ii<5ic?u ion 7 . 

Id seiisc>r dc llujo. dc acu^MxIo a la icivii\dicaciVin cn dondc la scccion interna dc 
los codos cs rcclanj',ular 

lin el sensor de flvijo de aa»eVdo a la icivindicacion la aniplilud de la vibracion 
del cxUenio librc dc la IafMin;i -duranlc cl ()aso dc llnjo os nicnor (lue 0,5nnn coando 
cl sensor csta cn cl liniilc supcricM del ran^o fic nicdicion. 

llcivMuSivJM m'hi V * \ 

pji cl sensor dc lluju dc acucfdo a la rclvindicacion Ins canillas cslan nbicadas cn 
los codos d(^ los cx(r(^nios y stVn paralclas cnlr<^ si 

lUnvindF.cncM'iii 10 ' v 

Id scnsor'dc llujo dt.^ acucrdo a la j i'!vindi(~aci6n 3, l(\s orilicios paia cl (ransdntlor 
paia tncdir presion dilbrcticial y cl horde lijo de ia lamina cslan cn el mismo lado dc 
la scccion reclangular del condiicio, 

RESUIN'J EN UE' t .A I N V KNCl ON 

Se ha dc:>anollado un .niclodo para mcdir lincalnienle cl (lujo volinnetrico dc 
gas en condnclos, y un sensor dc llujo dc iz,ascs (|uc hace nso dc dicjio melodo. 

Para obtencr unjvrespucsia lineal enlrc la pi csion dilcreticial y l^njo volnmctrico 
de un gas se ufili7,a un cofhT de una scccion rcclan^iilar y una lan^ina ilcxiblc de 
forma lectangular ubicada cujl*! inlcrioi del codo. I . a lincalizacion, cuando cl Hujo 
pasa por el conducto, sc codsiguc mcdianle la conil)inaci6n dc la resislencia del 
condycl(ivy Ih obsl.ruc.cioij. del area variable oeasionada por la lamina. Cow la 
rmealizaei()n se logi'^i am|)li<'ft .el rinigt) dc medicion del llujo de gases cn nn 
condncU), \ ■ 

L'J stjg'.sor dcfiai rollado sc .inili/.a cspcc;ialmenlc para la medicion de llnjos 
respiralot i'.^s en , aplicaci<Mie!rn\edicas ('.sic sensor poscc una cslincliua simAtrica 
respccto a un i.\!ano Iransvr.rsab y csla iorniado por hcs cndos, d(\s trrinip*: 



luhiilrucs, una lanmi;i. Ilcvihic y tlos cafiiMns I ns r.odos dc los cxiicmos son cic 
y el codti iulcrmcdio cs <U\ 

I.n1<!in)ina ilcxihlc dc rorma rc^.lanoiilar, hcclio dc policliloiii^, '^sta insertada en 
vcrtice dislal del codo do -Hr, y cn sn esUulo dc icposo coincide con cl piano de 
sinicJn'a del .sensor. 

Los dos iramos (i»l)nlaics . son cv>lincalc:; y v'l.tan onidus a los <:odos de ias dos 
canillas se ubican en cslos codus y cslan pos'icionadas en el inisnio lado (|ne ei 
horde lljo de la lamina; se iilili/^.an |Kua Cflocar un Iransdncfor de iMe:^.sion paia 
loinjlr las scnales dc <|)resion dil'eioncial 

IL\ sensor niidc el llvijo volunielrico cn ainl>os senlidos ciiyos resullados son 
aproxiniadanienic iunales, eslo se dehe a (fne la lamina (iene liberlad de 
movimicnio en junbos sOjitidos y el sei»sor es siinelrico respecio a sn plan?) 
Iiansversal. 
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Esqiiema del m6todo pflra nicdir lincalmcnfe cl flujo volumetrico gaseoso en 
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Sensjifr para niejdlicioii cic flujo voliinaetrico gaseoso 
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VENTAJAS DEL SENSOR DE FLUJO QUE SE ESTA PATENTANDO 



1 . El sensor de fliijo bidireccionaK (icnc una lamina rectangular ubicada en el cenlro del 

sensor en posicion transversal, que se dellexiona at paso del lluido gaseoso, originando 
una obstruccion variable en liincion al llujo. lisla dedexion de la lamina Ijene como 
caraeteristica una baja vjbracion mecaniea, lo que permite medir con mayor precision. 

2. La relacion entre la presion diferencial y el flujo es lineal, lo que permite medir un 
amplio rango de flujo, sin necesidad de acondicionamiento electronico. Esta relacion 
lineal es consecuencia de la interaccion de electos de la obstruccion variable ocasionado 
por la lamina y la resistencia al paso del (lujo por el conducto en forma de codo. 



